In the construction of a computational lexicon, one of the problems is how to handle cases where words have a partial morphological paradigm. In this paper we will describe this problem and sketch how we implemented a system for capturing the degree to which forms should be considered improbable. Also, we will describe how our results can be used in language applications.
Introduction
For semantic and morphological reasons some words are considered only to have a partial morphological paradigm. This can be abstracts like kjaerlighet (love) or uncountable nouns like melk (milk) that only occur in singular. Or it can be adjectives like entusiastisk (enthusiastic) not inflected for degree because the adjective has five syllables.
For Norwegian, words with a partial morphological paradigm include:
• Nouns only used in singular. Most 
Partial paradigms in Norwegian dictionaries
In Norwegian dictionaries there is no information about whether an adjective can be inflected for degree or not. Grammars normally list some morphological criteria claiming that an adjective can not be inflected for degree if the adjective is too long, normally estimated as an adjective with three or more syllables. Adjectives with suffixes like -ende, -et(e), -a, -sk and probably -s and -en also have a partial paradigm according to the rules.
For verbs, there is no systematic information about attributive use in the dictionaries, but Bokmålsordboka (Wangensteen, 2004) lists examples for some verbs in the definition part of the dictionary. For nouns, Bokmålsordboka has classified some nouns as singular nouns, but the classification is not complete.
For the computational lexicon the present authors use, Norsk ordbank, all words were originally given full paradigms.
Improbable, not impossible
The problem with many of these «extra» inflected forms is that they are not totally impossible, only improbable to a varying degree. When searching for an abstract like musikk on Google, musikkene is actually found more than twenty times. Gåtte is also frequently used according to Google, and spesiellere is used once:
Men selv om de to musikkene har fellestrekk, er mye ulikt.
(Though the two musics do have similarities, there are many differences.) 
Including improbable forms is problematic
To handle examples like musikkene and gåtte, improbable forms have to be present in a computational lexicon. Including the forms is, however, problematic as well:
• When Norsk ordbank was going to be used in the LOGON machine translation project (Oepen et al., 2004) , a project which uses deep linguistic knowledge for both analysis and generation, the need to identify the lemmas with partial morphological paradigms became more urgent.
A heuristic score
The main task was identifying lemmas with improbable forms. Additionally, we needed to store and use this information in a way that would give minimal ambiguity, while retaining full coverage. We implemented a system for creating a heuristic score, attempting to capture the degree to which forms should be considered improbable. The score was based on frequencies in the Oslo Corpus of Tagged Norwegian texts . The Oslo Corpus is tagged with the Oslo-Bergen tagger , a constraint grammar tagger where ambiguity is left if none of the constraints can disambiguate between two or more readings. In the Oslo Corpus this results in both ambiguous occurrences of word forms and unambiguous word forms. The formulas for nouns look like this:
For nouns with one or more occurrences in plural form:
For nouns with zero occurrences in plural form:
(0 − F )m P is the total number of occurrences in plural form (both ambiguous and unambiguous), Q is the number of unambiguous occurrences in plural form. F is the total frequency, and m and k are weighting constants (we used m = 2 and k = 100).
A positive score indicates that a word has a full paradigm. A negative score indicates the opposite. The score also says something about the probability: A high negative score says that it is more unlikely that the noun can be used in plural than if the negative score is low.
Results are given in tables 1 and 2. The results are based on a medium-size corpus, where infrequent forms where penalized, since the score was likely to be less reliable: If there are two occurrences in singular and none in plural that is not necessarily an indication that the word only has a singular form.
We also found some problems with homonymy: land (a rare word for «urine from domestic animal») is clearly not a plural word, but since it is ambiguous with land (country), a frequent homonym in the corpus, it got a score indicating plural.
Improbable forms in Norsk ordbank
Instead of removing improbable forms from the lexical database Norsk ordbank, we will choose to flag them as improbable using the heuristic improbable-score. In this way, application developers can select what forms will be used. For example, a language generation application can choose not to include the improbable forms. For a tagger like the Oslo-Bergen-tagger, the forms can be included in the initial analysis, but removed later unless they are unambiguous.
In the Oslo-Bergen-tagger we mark the improbable words as <sjelden> (<rare>), and choose them as the correct reading only if the context is unambiguous.
In the following example disse in the meaning huske or gynge (swing) is marked as <rare>, but will still be disambiguated in a sentence like:
Parken var en liten grønn plett med ei disse og ei sandkasse.
(The park was a small green patch, with a swing and a sand pit.)
In some contexts it is hard for a tagger without semantic rules to disambiguate between the noun disse and the pronoun disse. When the noun disse is marked as <rare>, this reading can be deleted after the ordinary linguistic rules are applied:
Ved behov kan disse allikevel kontaktes ved første anledning.
(If need be, they can be contacted at the first opportunity.)
Further work
Although the initial results look promising, a full scale evaluation of the method remain. We plan to evaluate
• against a gold-standard set of hand annotated lemmas
• for application-specific tasks, including analysis and generation
